Impaired degradation of WNK by Akt and PKA phosphorylation of KLHL3.
Mutations in with-no-lysine kinase (WNK) 1, WNK4, Kelch-like 3 (KLHL3), and Cullin3 result in an inherited hypertensive disease, pseudohypoaldosteronism type II. WNK activates the Na-Cl cotransporter (NCC), increasing sodium reabsorption in the kidney. Further, KLHL3, an adapter protein of Cullin3-based E3 ubiquitin ligase, has been recently found to bind to WNK, thereby degrading them. Insulin and vasopressin have been identified as powerful activators of WNK signaling. In this study, we investigated effects of Akt and PKA, key downstream substrates of insulin and vasopressin signaling, respectively, on KLHL3. Mass spectrometry analysis revealed that KLHL3 phosphorylation at S433. Phospho-specific antibody demonstrated defective binding between phosphorylated KLHL3 and WNK4. Consistent with the fact that S433 is a component of Akt and PKA phosphorylation motifs, in vitro kinase assay demonstrated that Akt and PKA can phosphorylate KLHL3 at S433, that was previously reported to be phosphorylated by PKC. Further, forskolin, a representative PKA stimulator, increased phosphorylation of KLHL3 at S433 and WNK4 protein expression in HEK293 cells by inhibiting the KLHL3 effect that leads to WNK4 degradation. Insulin also increased phosphorylation of KLHL3 at S433 in cultured cells. In conclusion, we found that Akt and PKA phosphorylated KLHL3 at S433, and phosphorylation of KLHL3 by PKA inhibited WNK4 degradation. This could be a novel mechanism on how insulin and vasopressin physiologically activate the WNK signal.